3GPP TSG-RAN WG1 Meeting #112	R1-2301904
[bookmark: _Hlk95477661]Toulouse, France, November 14th – 18th, 2022 
[bookmark: _Hlk115988492]Agenda Item:	9.1.1.2
Source:	Moderator (Ericsson)
Title:	Moderator Summary #1 on Two TAs for multi-DCI
Document for:	Discussion & Decision

During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed.  The highlighted Part of objective 7 is relevant for this AI:
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.


In this summary, proposals and views expressed on the proposals are summarized.


Issue 1	Association between TAs and UL channels/signals

In Moderator summary #2, R1-2212775, the issue of ‘Association between TAs and UL channels/signals’ without any convergence.  As this issue has been discussed for more than 3 meetings now, we should aim to close this issue at RAN1#112.  The following revised proposal was captured in R1-2212775.  Note that a revision to Option 3 was made as requested by the proponents of Option 3.  There were slight revisions to Options 1 and 2 that resulted from offline email discussion prior to RAN1#112.  The offline proposal is captured below:

 Offline Proposal (Pre-RAN1#112) 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, down-select of one of the options below:
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· when Rel-15/16 TCI framework is used, spatial relation can be configured for FR1
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set
 
· Option 3: Associate TAG to SSB for each SSB. For a UL transmission, 
· if the adopted PL RS is an SSB, then the UE adopts the TAG associated with the SSB
· if the adopted PL RS is a CSI-RS, then the UE adopts the TAG associated with the QCL source SSB of the CSI-RS belongs 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.


The following are the company positions based on the submitted TDocs:
· Option 1 [89]:  Ericsson, Intel, Samsung, FUTUREWEI (for FR2), Google, NEC, CATT, FGI, IDC 
· Option 2 [12]:  Qualcomm, Nokia/NSB, ZTE, vivo, OPPO, NTT Docomo, Spreadtrum, TCL Communication, Lenovo, Xiaomi, Sharp, Apple 
· Option 3 [3]:  Huawei/HiSilicon, FUTUREWEI, Google,  
· Option 4 [4]:  LGE, CATT, Nokia/NSB, CMCC

Among the four options, Options 1 and 2 have the largest support. Option 3 has 3 supporting companies (among which 2 of them also support Option 1).  Option 4 has 4 supporting companies (among which 1 of the companies supports Option1 and another supports Option 2).  As we need to down-select one option in RAN1#112, let’s focus on Options 1 and 2 moving forward!
The arguments used for and against Options 1 and 2 are summarized below. 
	Option
	Arguments For
	Arguments Against

	1
	· (1)  Option 1 proponents argue for forward compatibility to other use cases (e.g., mobility solution, S-DCI multi-TRP, etc.)

(2)  Option 1 proponents mention possibility to use the DL RS in the UL TCI state/spatial relation as the DL timing reference
	(1) may not be applicable in FR1 with Rel-15/16 TCI framework -> note that Option 1 proponents propose to add extending spatial relation to FR1 in pre-RAN1#112 offline discussion

(2)  some companies brought up issue of error cases of two TAGs associated with one CORESETPoolIndex and one TAG associated with two CORESETPoolIndex’s ->  in the pre-RAN1#112 offline discussion, proponents of Option 1 argued that these error cases can be avoided by gNB implementation 

	2
	(1)  Option 2 proponents argue that since legacy multi-DCI feature is defined in terms of CORESETPoolIndex, it makes sense to associate TAG with CORESETPoolIndex
	(1)  Some companies argue that each CORESETPoolIndex may be associated with more than 1 TRP, and there is no 1-1 mapping between CORESETPoolIndex and QCL properties/spatial relations;  hence, associating one CORESETPoolINdex to TAG may not make sense.

(2)  Some companies argue that Option 2 requires special handling for periodic/semi-persistent channels through RRC configuration -> in the revised proposal, we’ll try to make Option 2 as complete as possible so that we don’t need to keep discussing association rules P/SP channels in future meetings.

(3)  Some companies argue that when target TRP is updated, RRC reconfiguration is needed to update the corresponding CoresetPoolIndex in P/SP RS which causes larger latency compared to updating beam/PL RS via MAC CE

(4)  Some companies argue that Option 2 does not work for PUCCH scheduling request for per-TRP BFR when UE is provided with one configuration for PUCCH transmission with link recovery request -> in case of Option 2, two configurations for PUCCH can be used.



From FL’s perspective, both Options 1 and 2 can both work.  Currently, there is no clear majority.  Let’s aim to down-select one of the two options in the first online: 
 
Proposal 1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, down-select of one of the options in RAN1#112:
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· when Rel-15/16 TCI framework is used, spatial relation can be configured for FR1
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set

· Option 1 [11]:  Ericsson, Intel, Samsung, FUTUREWEI (for FR2), Google, NEC, CATT, FGI, IDC, NTT Docomo, Huawei/Hisilicon, 
· Option 2 [12]:  Qualcomm, Nokia/NSB, ZTE, vivo, OPPO, NTT Docomo, Spreadtrum, TCL Communication, Lenovo, Xiaomi, Sharp, Apple 

In the worst case, if companies cannot converge to one of the options, we’ll consider the following compromise proposal.

Back-up Proposal 1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
· when UL/joint TCI state feature is supported by the UE, associate TAG to UL/joint TCI-state
· Configure TAG ID as part of UL/joint TCI state
· for UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· when UL/joint TCI state feature is not supported by the UE, associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set

Companies are asked to update their preference among Options 1 and 2.  For those companies whose views are not captured, please indicate which Option you prefer in the table below.  

	Company
	Comments

	QC
	The back-up proposal 1 is not a good way forward as it requires to specify both options. 

We still think that option 2 should be selected due to the following:
· Most of the arguments for supporting option 1 is related to “how this can be used for sDCI based mTRP”, which is not in scope and we are not sure if we need to design this feature in Rel-18 based on hypothetical Rel-19 WID. We have a suggestion regarding this particular concern at the end. 
· Regarding “Option 1 proponents propose to add extending spatial relation to FR1 in pre-RAN1#112 offline discussion”  We disagree. We cannot simply extend spatial relation to FR1 as it means UE needs to use spatial filter based on reference signal. I think what companies may think here is to define a new signaling (e.g., MAC-CE) that can indicate the TAG ID for each UL signal / channel (analogues to what was done in Rel-17 for power control of sDCI based PUCCH repetition for FR1 – We did not use spatial relation for FR1 in Rel-17). While this is doable, companies should be bear in mind that means new signaling and has multiple associated RAN1 and RAN2 spec impacts.
· Regarding “proponents of Option 1 argued that these error cases can be avoided by gNB implementation”  If the proponents agree that the scenarios we mentioned before are error cases, then we do not see the need for option 1 for multi-DCI.
· Regarding “Some companies argue that each CORESETPoolIndex may be associated with more than 1 TRP, and there is no 1-1 mapping between CORESETPoolIndex and QCL properties/spatial relations;  hence, associating one CORESETPoolINdex to TAG may not make sense”  In our view, within one CORESETPoolIndex value, the possible multi-TRP operation is based on DPS (Rel-15). Hence, possible enhancements of this scenario has nothing to do with multi-DCI, and is related to either DPS or sDCI-based mTRP. Similar discussions took place in Rel-17 for inter-cell mDCI based mTRP, where at the end withing one CORESETPoolIndex, we cannot have different TCI states associated with different PCIs (i.e., such enhancements are not related to multi-DCI based operation). This discussion already took place in Rel-17, and there is no need to repeat them.
· Regarding “Some companies argue that when target TRP is updated, RRC reconfiguration is needed to update the corresponding CoresetPoolIndex in P/SP RS which causes larger latency compared to updating beam/PL RS via MAC CE”  We disagree. Here, TAG ID is binary thing (first TAG or second TAG), which is different than beam indication or PL-RS. Even when the target TRP is updated, there is no need to change the binary TAG ID. Instead, what needs to change is the TA value, which can be obtained by PDCCH order or can be updated by TAC in MAC-CE, which is anyway needed irrespective of option 1 or option 2. 
· Regarding “Some companies argue that Option 2 does not work for PUCCH scheduling request for per-TRP BFR when UE is provided with one configuration for PUCCH transmission with link recovery request”  We disagree. In addition to the point mentioned by FL, we fail to see how option 1 can improve the situation for one PUCCH-BFR. As we mentioned before, this PUCCH needs to follow one of the two indicated beams with unified TCI based on PUCCH resource grouping agreed in AI 9.1.1.1, which is anyway RRC configuration. In other words, if RAN1 needs to specifically address the case of single PUCCH-BFR, specific rules/considerations may be needed irrespective of option 1 versus option 2.
In summary, the only valid argument in our view for direction of option 1 is the support for sDCI-based mTRP (or DPS). Therefore, we may need to first decide if there is consensus to additionally support these scenarios in Rel-18 or not. We will not object if all companies want to expand the scope of the WID in Rel-18 (while we are also not a fan of such expansions at this stage), but we do not agree to design something for hypothetical future WIDs. If we somehow decide to expand the scope, we can be ok with option 1 + restrictions mentioned before in case of multi-DCI. Otherwise, the clear choice here is option 2.

	CATT
	Basically we are supportive to the proposal. A slight concern on option 2 is that for P/SP UL channels/signals(not scheduled or activated by DCI), CORESETPoolIndex is RRC-configured, this may have an impact its forward-compatibility considering two Tas may also be considered for S-DCI based multi-TRP. We slightly prefer that TAG ID is RRC-configured for P/SP UL channels/signals (not scheduled or activated by DCI).

	Huawei, Hisilicon
	We still prefer Option 3 as it is the only solution that can be applied to all the cases (FR1 &FR2, SDCI/MDCI/mobility).

For Option 1, the only concern of us is that it cannot be applied for FR1 as spatial relation is not configured in FR1. Introducing spatial relation for FR1 is acceptable for us. This is similar as introducing UL unified TCI in FR1. We can support unified TCI for UL in FR1, why cannot we support spatial relation for UL in FR1? We don’t see the huge spec impact mentioned by QC.

As for the error case of Option 1 and Option 3 (i.e.,a “two TAGs are associated with one CORESETPoolIndex and one TAG is associated with two CORESETPoolIndex”) mentioned by QC, we don’t think such argument is proper. It is obviously an error case and will surely be avoided by gNB. Note that, under any spec design, there always exist one or more unproper implementation that will cause error cases. Can we say that is the drawbacks of the spec design? Of course, No. We cannot take an bad implementation to argue that the spec design is bad.

For Option 2, when the target TRP of a UL channel (e.g. PUCCH for joint HARQ-ACK feedback) is changed, the problem is not just the long latency of RRC reconfiguration. The key issue is that an error case will be caused. Let’s take a simple example. Consider switching target TRP of PUCCH from TRP 1 to TRP2 under legacy TCI framework (as shown in the figure below). gNB should send a MAC-CE to update the spatial relation of the PUCCH. Meanwhile, gNB should send an RRC reconfiguration message to update the CORESETPoolIndex of the PUCCH. MAC-CE is applied earlier than RRC reconfiguration. So, there exists a period of time during which MAC-CE is applied but RRC reconfiguration is not. During this time, PUCCH transmission is based on spatial relation towards TRP2 and TA corresponding to TRP1. This is obviously an error case and cannot be avoided by gNB. QC has mentioned that “Even when the target TRP is updated, there is no need to change the binary TAG ID. Instead, what needs to change is the TA value”. Does this means changing the TA value of TAG1 to the TA value of TAG 2 in above example? If is, this obviously doesn’t work as some channel (e.g., PUSCH) towards TRP1 will still using TA of TAG 1.

[image: ]

	InterDigital
	Updated our position in the above. As companies commonly understand that ‘unified TCI extension’ with this 2TA topic is important, we support Option 1 for better forward-compatibility. We can accept the Back-up Proposal 1 if it has to be made as compromise.

	Futurewei
	We support Option 3.  Regarding FL’s comment “Some companies argue that Option 2 does not work for PUCCH scheduling request for per-TRP BFR when UE is provided with one configuration for PUCCH transmission with link recovery request” and Qualcomm’s comment “we fail to see how option 1 can improve the situation for one PUCCH-BFR.”, on the contrary, there is no such issue for Option 3.  

Note that in both FR1 and FR2, PUCCH can be configured with up to 8 PUCCH power control sets and MAC-CE can be used to activate/update up to two of the power control sets, each associated with one TRP, respectively.  So the PUCCH power control set ID effectively act as a TRP ID.  In Option 3, the PUCCH pathloss reference RS in different power control set is associated with a different TAG.  When a PUCCH’s transmission is intended to a different TRP, its associated power control set together with the corresponding TAG can then be used.  Therefore, Option 3 can work for PUCCH scheduling request for per-TRP BFR and for both FR1 and FR2 cases.  Option 2, on the other hand, need to double the PUCCH overhead in order to work.

	OPPO
	We are fine to down select the Options (e.g. Option 3/4) with less support. But anyway, it will come to the down selection between Option 1 and 2. 

It seems some of the technical concerns against Option 2 are still arguable. 
 
As for the back-up proposal, it seems the merged solution prioritize Option 1 over Option 2, since that’s conditioned on whether UTCI is supported by UE or not. If supported, this proposal first prompts Option 1 and leave Option 2 unnecessary.
But as for two TAs for M-DCI MTRP, coresetPoolIndex is by default supported by UE. To make it more fair, we would suggest to let UE to report which option it supports (either Option 1 or Option 2) for two TAs, rather than depending on the feature of supporting UTCI only.  

	Lenovo
	Support Option 2. Consider that CORESETPoolIndex value can identify a TRP while a TAG corresponds to a TRP, and for channels or signals scheduling or activating by a DCI can be associated with a CORESETPoolIndex value corresponding to its associated DCI; for channels or signals which is not associated with a DCI, then CORESETPoolIndex can be configured for it just as the discussion and agreement in AI9.1.1.1. Therefore, building an association between a TAG and a CORESETPoolIndex value is very natural way.

	Sharp
	Support Proposal 1 and Back-up Proposal 1.

	Xiaomi
	We slightly prefer Option 2.

	NTT Docomo
	Updated our preference. We can be fine with either option1 or option2.

	NEC
	Support option 1, and we are also OK to conclude this feature as FR2-only.

	Samsung
	Having two separate solutions is not ideal as it increase design overhead. Regarding the case, when uTCI is not supported, for AP-PUCCH and AP-SRS, as this is being scheduled by a DCI, we think that the TAG ID to use should be signaled in the DCI.

	Spreadtrum
	We are fine to remove option 3 and option 4 for further discussion.

Our first preference is option 2 for it is naturally applied for both FR1 and FR2. For the arguments of option 2, we agree with QC’s analysis.

Our second preference is the back-up solution. The reasons are below:
For the case where UEs supporting unified TCI state, introducing TAG ID in unified TCI state seems to incur minor spec work, and it is OK. However, when unified TCI state not supported, if want to indicate the TAG ID for each UL signal / channel like what we have done in Rel-17 TDMed PUSCH/PUCCH, we tend to think that there would be too many spec work, e.g., new MAC CE design, and other signalling design. So for this case, we think option 2 should be considered.


	FGI
	We have spent a lot of time one this issue. It should make some progress. Therefore, we support Proposal 1 and Back-up Proposal 1.

	ZTE
	We share the similar view with QC in principle. Besides, please find some replies to companies’ argument of option 2 as follows:
· Regarding HW’s comment that “gNB should send a MAC-CE to update the spatial relation of the PUCCH. Meanwhile, gNB should send an RRC reconfiguration message to update the CORESETPoolIndex of the PUCCH. MAC-CE is applied earlier than RRC reconfiguration. So, there exists a period of time during which MAC-CE is applied but RRC reconfiguration is not.”, this issue is invalid or can be avoided by gNB configuration, e.g., PUCCH spatial relations toward to the same TRP should be associated with the same CORESETPoolIndex value. Besides, does this issue assume that PUCCH resources triggered by a DCI from a TRP can be transmitted to another TRP? To our understanding, it is an error case from the perspective of gNB scheduling.
· Regarding Futurewei’s comment taht “Note that in both FR1 and FR2, PUCCH can be configured with up to 8 PUCCH power control sets and MAC-CE can be used to activate/update up to two of the power control sets, each associated with one TRP, respectively.”, the case that one PUCCH resource activated with two power control sets is only supported for single DCI based MTRP PUCCH repetition in Rel-17, which has not been extended to MDCI MTRP operation. Hence, the issue of option 2 as mentioned by Futurewei is not existed in fact.

In addition, it should be noticed that how to configure CORESETPoolIndex of PUCCH (e.g., per PUCCH resource or per PUCCH resource group) in unified TCI framework is still pending in AI 9.1.1.1. In other words, this should be on top of the outcome of the discussion in AI 9.1.1.1. Hence we suggest the following:
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· FFS: for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set

	Moderator
	Seems there is still no convergence.  Updated company views above.  I’ll suggest for down-selection in online.





Issue 2	Need for configure type1 CSS for receiving RAR from a TRP corresponding to an additional PCI

In RAN1#110bis-e, the following agreement was made:

Agreement
[bookmark: _Hlk127824299][bookmark: _Hlk119056484]For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support one of the alternatives (down selection to be done in RAN1#111):
· Alt 1: PDCCH scheduling RAR will always be received from serving cell  there is no need for additional type 1 CSS configuration per additional PCI
· Alt 2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported

If Alt 2 is to be downselected, we need to agree on supporting configuration of additional type 1 CSS per additional PCI.  The following are the company positions based on the submitted TDocs:
· Alt 1 [14]:  FUTUREWEI, Huawei/HiSilicon, ZTE, Spreadtrum(?), OPPO, Ericsson, FGI, Lenovo, LGE, Xiaomi, CATT, Sharp, Intel, MediaTek
· Alt 2 [5]: vivo, CMCC, Google, Samsung, Apple  

A large majority of companies do not support introducing additional type 1 CSS configuration per additional PCI.  Seems there is no consensus to introduce this enhancement.  So, let’s conclude this issue as follows.  Without this enhancement, PDCCH scheduling RAR will always have to be received from serving cell.

Proposed Conclusion 1 
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.

Companies are welcome to comment on the conclusion.  Unless the proponents of Alt 2 can convince the 14 companies supporting Alt 1, this may be the eventual outcome. 
	Company
	Comments

	QC
	Support.

	LGE
	Support the proposed conclusion.

	CATT
	Support.

	Huawei, Hisilicon
	Support. Configuring type 1 CSS for additional PCI will introduce extra UE complexity for PDCCH reception, and further spec impact like how to build CORESET-SS association for non-serving cell, how to do BD/CCE counting with non-serving cell, etc.
As for the latency of backhaul mentioned by some companies, we don’t think it is a critical issue. Note that the latency is for TA acquisition, not for data transmission. With such latency, the consequence is that TA of the 2nd TRP is acquired a little bit (several milli-seconds) late, and hence UL MTRP transmission is conducted a little bit (several milli-seconds) late. As it is in the initial phase of MTRP operation and only happens once, the impact to UL data transmission is trivial.

	InterDigital
	Support.

	Futurewei
	Support.

	OPPO
	Support.

	Lenovo
	Support.

	Sharp
	Support.

	Xiaomi
	Support.

	NTT Docomo
	Support.

	NEC
	Support.

	Samsung
	OK to have 1 Type 1 CSS. However, we also need to discuss and agree how the QCL properties of the RAR are determined.

	Spreadtrum
	Support

	FGI
	Support.

	ZTE
	Support.

	Moderator
	seems everyone is ok with the conclusion.





Issue 3	Per TRP vs cross TRP RACH triggering for intra-cell multi-DCI

In RAN1#111, the following agreement was reached:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature



According to the above agreement cross TRP RACH triggering is supported at least for inter-cell Multi-DCI.  However, whether this is allowed for intra-cell Multi-DCI is still FFS.  Some companies proposed to support cross TRP RACH triggering for intra-cell Multi-DCI in addition.  Hence the following is proposed:

Proposal 2 
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY at least for both inter-cell and intra-cell Multi-DCI.  
Support [15]:  Qualcomm, LGE, CATT, Huawei/HiSilicon, InterDigital, Futurewei, OPPO, Lenovo, Sharp, Xiaomi, NTT Docomo, NEC, Spreadtrum, FGI, ZTE
Not Support [1]: Samung
Companies are asked to provide their views below:

	Company
	Comments

	QC
	We are okay with this in principle, but we also need to discuss PRACH power control enhancements (given that the PDCCH order cannot be used to derive the PL-RS for PRACH anymore).
[Mod]  we can discuss power control aspects in next step
Also, it seems “at least” is not needed in the proposal above. 

	LGE
	Support. We also think that “at least” is not needed.

	CATT
	Support.

	Huawei, Hisilicon
	Support. Since cross TRP triggering is already supported for inter-cell MTRP case, there is no reason to exclude it for intra-cell MTRP case. In addition, we also think “at least” is not needed.

	InterDigital
	Support.

	Futurewei
	Support and agree with other companies that “at least” is not needed.

	OPPO
	Fine to extend to the intra-cell MTRP case. 
Since the inter-cell case has already been supported, it seems unnecessary to recapture it in Proposal 2. 

	Lenovo
	Support.

	Sharp
	Support.

	Xiaomi
	Support.

	NTT Docomo
	Support.

	NEC
	Support.

	Samsung
	Do not support. For intra-cell multi-DCI, what is the benefit of having cross-TRP triggering. We think that the existing Rel-15 CFRA-based PDCCH order works well for this scenario.

	Spreadtrum
	Support

	FGI
	Support.

	ZTE
	Support and “at least” it not needed.

	Moderator
	Seems everyone except one company is ok with the proposal.  Removed ‘at least’ as suggested by most companies.




Issue 4	Indication of TAG ID via absolute TA command MAC CE

In RAN1#110-bis-e, the following agreement was made:
	Agreement

For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI




One open issue is whether the indication of TAG ID is implicit or explicit.  Some companies propose explicit indication.  Since the exact MAC CE field level details is a RAN2 issue, we can leave it to RAN2 to design:
Proposal 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC CE:
· One of two TAG IDs configured in the serving cellSpCell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2

Companies are asked to provide their views below:
	Company
	Comments

	QC
	The agreement above is for MSGB in case of C-RNTI. This means that it is specific to “Absolute Timing Advance Command MAC CE” for SpCell (given that 2-step RACH can be only configured for the SpCell). Hence, we suggest the following:
Proposal 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC-CE in MSGB in case of C-RNTI for SpCell:
· One of two TAG IDs configured in the serving cell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2
[Moderator]  Given that we don’t have any agreements specific to 2-step RACH, let’s check more views on the suggestion to add MSG B.

	LGE
	OK in principle.

	CATT
	Support.

	Huawei, Hisilicon
	Since “Absolute Timing Advance Command MAC CE” is only supported for SpCell and the serving cell includes SpCell and Scell, we suggest the following:
Proposal 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC-CE:
· One of two TAG IDs configured in the SpCell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2
[Mod] modified as suggested

	InterDigital
	Support.

	Futurewei
	Support in principle and agree with other companies that clarification is needed on the types of cells that the proposal can be applied to.

	OPPO
	We think the whole MAC CE including absolute TAC should be up to RAN2 design. 

If RAN1 agrees one TAG ID can be explicitly indicated, should RAN2 understand that as mandatory or just a suggestion? If mandatory is the case, then we somehow would intervene RAN2’s design.  
[Mod]  we had FFS between implicit vs explicit indication.  So this proposal is to agree on explicit indication.  We leave the exact signaling details to RAN2.

	Lenovo
	OK in principle.

	Sharp
	Support.

	Xiaomi
	Fine with the proposal.

	NTT Docomo
	Support.

	NEC
	Not support. It is not unclear that whether MAC entity can have two RACH procedures in parallel for a cell. MAC entity may not start RACH for TAG 2 before the completion of RACH for TAG 1, in this case, there is no need to have TAG ID with absolute TA command.
[Mod]  This proposal doesn’t cover two RACH procedures in parallel.  In my understanding, it is still for the case of single RACH procedure at a given time.

	Samsung
	OK in principle

	Spreadtrum
	Generally we are Ok. We are also fine to leave all of about the MAC CE design to RAN2.

	FGI
	Support.

	ZTE
	Support in principle and the prerequisite of Spcell for absolute TA command MAC CE should be captured. We slightly prefer QC’s version.
Besides, we also tend to agree with OPPO’s assessment that whether/how to indicate TAG ID should be up to RAN2.
Our suggested revision of proposal 3 is on top of QC’s version:
Proposal 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC-CE in MSGB in case of C-RNTI for SpCell:
· One of two TAG IDs configured in the serving cell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2
[Moderator]  Please see reply to OPPO.  The intention of the proposal is to resolve the FFS regarding ‘explicit’ vs ‘implicit’ indication.  So the main part of the proposal is to agree on explicit indication.

	Moderator
	Made a slight revision to capture suggestion from Huawei.

Regarding Qualcomm’s suggestion on adding ‘in MSGB in case of C-RNTI for SpCell’, could other companies share their view?

We can continue discussing this proposal into Round 2.






Issue 5	Additional PRACH configuration per additional PCI

In RAN1#111, the following working assumption was made:

Working Assumption
[bookmark: _Hlk124762728]For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 

The following companies propose to confirm the Working assumption:
· Confirm Working assumption [8]:  Huawei/HiSilicon, Spreadtrum, Lenovo, Xiaomi, CATT, Intel, Apple, Nokia/NSB

Hence, the following is proposed:
Proposal 4 
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 


Companies are asked to provide their views below:
	Company
	Comments

	QC
	Support

	LGE
	Support.

	CATT
	Support.

	Huawei, Hisilicon
	Support.

	InterDigital
	Support.

	Futurewei
	Support.

	OPPO
	Support.

	Lenovo
	Support.

	Sharp
	Support.

	Xiaomi
	Support.

	NTT Docomo
	Support.

	NEC
	Support.

	Spreadtrum
	Support

	FGI
	Support.

	ZTE
	Support.

	Moderator
	Seems everyone supports confirming the WA.




Proposals for Online discussion

Proposed Conclusion 1 
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.
· ok [14]:  FUTUREWEI, Huawei/HiSilicon, ZTE, Spreadtrum(?), OPPO, Ericsson, FGI, Lenovo, LGE, Xiaomi, CATT, Sharp, Intel, MediaTek, Qualcomm, Interdigital, NTT Docomo
· Alt 2 [5]: vivo, CMCC, Google, Samsung, Apple  

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++


Proposal 1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, down-select of one of the options in RAN1#112:
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· when Rel-15/16 TCI framework is used, spatial relation can be configured for FR1
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set

· Option 1 [11]:  Ericsson, Intel, Samsung, FUTUREWEI (for FR2), Google, NEC, CATT, FGI, IDC, NTT Docomo, Huawei/Hisilicon, 
· Option 2 [12]:  Qualcomm, Nokia/NSB, ZTE, vivo, OPPO, NTT Docomo, Spreadtrum, TCL Communication, Lenovo, Xiaomi, Sharp, Apple 

Back-up Proposal 1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
· when UL/joint TCI state feature is supported by the UE, associate TAG to UL/joint TCI-state
· Configure TAG ID as part of UL/joint TCI state
· for UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· when UL/joint TCI state feature is not supported by the UE, associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, coresetPoolIndex is RRC-configured.
· for P-PUCCH, SP-PUCCH, and AP-PUCCH carrying HARQ-ACK coresetPoolIndex is RRC-configured per PUCCH resource
· for P-SRS, SP-SRS, and AP-SRS, coresetPoolIndex is RRC-configured per SRS resource set

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Proposal 4 
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
· the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Proposal 2 
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY at least for both inter-cell and intra-cell Multi-DCI.  
Support [15]:  Qualcomm, LGE, CATT, Huawei/HiSilicon, InterDigital, Futurewei, OPPO, Lenovo, Sharp, Xiaomi, NTT Docomo, NEC, Spreadtrum, FGI, ZTE
Not Support [1]: Samung
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